Novel structural insights into class I and II histone deacetylases.
The deacetylation of modified lysine residues of histones and other proteins is catalyzed by histone deacetlyases (HDACs). HDACs play an important role in the regulation of many biological processes such as cell-cycle, cell differentiation and survival. Since the inhibition of HDACs leads to growth arrest, differentiation or apoptosis of tumor cell lines, HDACs are promising targets for cancer therapy. Knowledge of the three-dimensional structures of HDACs with bound substrate or inhibitor molecules is a prerequisite for rational structure-based drug design. Here recent developments in the crystal structure analysis of human HDAC4, HDAC7, and HDAC8, which all belong to the family of zinc ion-dependent HDACs, are described. Crystallographic and biochemical studies of the catalytic domains of HDAC4 and HDAC7 revealed the molecular basis for their low enzymatic activity. Furthermore, the role of a second, structural zinc ion has been elucidated. The structures of HDAC8 with bound substrate-like peptide molecule demonstrate the functional role of a conserved aspartate residue located at the rim of the active site in substrate recognition. Structures of these three HDACs with various bound inhibitor molecules will provide the structural basis for further development of HDAC inhibitors with improved isoform-specific selectivity.